Inhibition of cytokine production by methotrexate. Studies in healthy volunteers and patients with rheumatoid arthritis.
To analyse whether the beneficial effects of methotrexate in rheumatoid arthritis (RA) could be due to inhibition of inflammatory cytokine production. Cytokine production was studied using whole blood (WB) and mononuclear cells (MNC) of healthy volunteers and RA patients. Cultures were stimulated with either bacterial products such as lipo-oligosaccharide (LOS) or Staphylococcus aureus Cowan I (SAC) to activate monocytes or with monoclonal antibodies to CD3 and CD28 to induce polyclonal T-cell activation. We analysed the effect of methotrexate on cytokine production in these systems. We showed that methotrexate inhibits production of cytokines induced by T-cell activation. Among the cytokines inhibited were interleukin 4 (IL-4), IL-13, IFN gamma, tumour necrosis factor-alpha (TNF alpha) and granulocyte-macrophage colony-stimulating factor. Inhibition was seen at concentrations easily achieved in plasma of RA patients taking the drug. IL-8 production was hardly influenced by methotrexate. Furthermore, inhibition was dependent on the stimulus; IL-6, IL-8, IL-1 beta and TNF alpha production induced by LOS or SAC was only slightly decreased by methotrexate. The addition of folinic acid or thymidine and hypoxanthine reversed the inhibitory effects of methotrexate on cytokine production. Concentrations of methotrexate required for inhibition varied between donors. Oral intake of 10 mg methotrexate by RA patients led to marked inhibition of cytokine production in blood drawn after 2 h. Methotrexate turns out to be an efficient inhibitor of cytokine production induced by T-cell activation in freshly drawn blood. This is due to inhibition of the de novo synthesis of purines and pyrimidines. Cytokines produced by monocytes are hardly affected by methotrexate.